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(57) Abstract: 

PURPOSE: To further improve a sound quality while 
keeping compatibility with an existing CD format. 

CONSTITUTION: An input signal having a quality better 
than a CD format (for instance, a reproducing band of 
44.1kHz and the number of quantized bits of 20) is 
divided into a signal of a CD format (a reproducing band 
of 22.05kHz and the number of quantized bits of 16) and 
a signal more than that (for instance, a signal equivalent 
to a difference between a signal of a CD filter and a signal 
having a reproducing band of 0 to 22.05kHz and 20 
quantized bits or one having a reproducing band of 
22.05kHz to 44.1kHz and 20 quantized bits). The signal 
of a CD format is recorded in a recording area D w as an 

area for recording signals of CD formats and the signal 
more than a CD format is recorded in an empty area D . 
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«44. 1kHz. ST-fcf y h»2 0 fcf^/ h) 

2. 05kHz, arHfclfy hf£ 1 6 If ^ b) <h *tl£l 

2 2. 0 5 kH zX*m*4k¥ y YWi2 0 \f y Y<om^t 
<DMfr<Dm -*§\ W±ffii&2 2 . 0 5 kHz-44. Ik 
Hz-Ci^ki^yh»2 0lfyHE) l:»«U CD7 
* — ^y h<Dm^^^^^ hf^f^^lO 0CC>^*f^ 
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(2) 



^¥8-6 3 9 0 1 



1 

-tzA^m^*. ±ie.mfe7*— w hornet %mm 

[8S*«3J Jil5A^ff#l4. ±mffij£7*— *-y V 
(D?-<-)-% -y? \s>i>*&*.L.tc.m ] %X~ir>Z>^k*W& 

^§-© 5 *>©-^^ts#««r-fcs r <t zftrnk-rsmitm 

h±mmfe7 *-y hO«*#*£JUb©K*«©fll* 

[S»**7J ±|EA^j{f^-(4, JiE0fj£7d-— 7? h 
O«#»««Jt©»«E«*»«:aK0f«7*— H© 

*> S - t *<&Wi t ir SIS*^ 2 Ett©{f fEftfrft, 

(om^M^--r^mi-{t^y hmx <o h^m+itv* 
m t -rzmxm 3 Ett©flr-9-E«K&&. 

I!ft*«9] ±t2A^{f#l4, W»**t<ttiS* 

fs^-c-fcs r t *tttt t-Ti>m^ 1 3 © 5 

IM*£l 0] ±EBf3t7*— H2i*©«**r*5 
6X1*8 E©©ft^-E^&= 

E^i-S r 1 4r1#m 4: -t 6 3U4 8 E*©fi^E 



m V h n t*^ n^-itir 3 r 4: J; 9 flf* f y h u- h T- 
E&-rsriSr^®<t-r5fil^l 0E©©fH§-E®;*f 

10 #«»«*ffci- 5 £ * J; 9 «T« tT h u- h T*E*r 

«»^a«F*fb-*-5 ii^J:?>H3fetryM^-h TE» 
[Ht^fi 1 6 ] ±E0f3E7^-— v ^ h«^co«#*r, 

■TSri:S:4*»^-rS8B*«l 0E*©fi^Eft*iSfe, 
[«*3S17] fS*«ll % 13. 14, 15, XI* 

i eEtt^w-s-Eft^ffi^-fcoTteasttfciEgf^^ 

*r«»i:-rs{B»E«t6r«fe. 

bfeft^ftS:_hEBf3e7d~^iy b J^^com^^^^r. 
i: 1 3, 14, Xlil 6E*©fS# 

7 Ettoft ^mmxfeo 

30 [fS*3g2 0] ±EBf«7d~^y h£kft-<OtB*jrtzM 

Whp tr-r «F#fb«:fT 5 i 1 4:4#«i"rSM#3S l 
2X1*1 7 E®co{f ^-E^^feo 

[»*«2 11 _hE»»iUfcyniy^fi©«p«SrE» 
t-5^tSr«f«i:t5a*S2 0 E*©fS-^E»*fto 

[fS^^2 2] ^> b is tr>f w-g-ffc^fcfeof"— 

hmm~tz>z k&wmkir&tt&tzi 2x1*1 7Et© 
40 {B&tEmtjm. 

[§S*^S2 3] h n \?4%$ J ilrik<DtL)sb(D"r— ~? As 

®£t-SiTt#*gl 2X1*1 7EiO«fE»*tto 

[fS*J® 2 4 ] Ufc^- ^Sr^-T I D««S:E 

^-r^-<b$r«p®i:-r^lg*«2 3E*^ff^E&* 

±ESt««f4±E**E»*fio 5 h<D±mmfe7* 

50 h©«-?-^#l£-t-S«aS:l«<E«E««i: b. 



3 

imXm 2 6 ) ±MXM% 4 4. 1 k H z u±. 

[fg*« 2 7 ] ±E A*«»»4, le^yhiOW 

[§S#JS2 8] JiEA*{f-S§-fi, 4 4. lkHzKl 

J: 9 t v ^^-ft: if s/ h gix-m+ik £ titz. t> <r> r-s> s c 
i *fcE«©«*E«#ifc. 

±Egf*7*— b©«#«:E»«ft£«>BfJ£«*fcE 

2 9Ett®<t?E*£tB. 

W*S3 1] _tffiA*7fg-§-«U ±mffife7*— 

m&zmmt vx±mffij£7*—*y h^^t^-»ia 
b„ 

Iif*^3 4] JtEA^Jff^-tt, JbEBFf^^*— ^5/ 
±E^SU#Stt, ±EA^{f-^Sr, ±Uffife7*— r-y 



(3) &m¥-8-6 3 9 0 1 

4 

-hE#«d3M£(*. Jbf5A;>3m-ft-£, ±E0f«7*— 

v<nm^&mk±umfe7*— *y b<om^m&.±(o 
iii*'®3 6] ±EA^it-§-»*. ±.mm-&7*— Ty 

y b§CXm*{k-tZ>Z-b\z.£^xy-<1-S. y9 
JhE$HW#S:tt» ±EA*«**r, ±S3f$7i-v ? 

va>m^t^ ±mAtim^-t±mm^7^—^y v<om 

EiRoff^E^gBo 
[§S#iS3 7] ±%£ffife7*—^ y b£ktV(Dm*$r&im 

t5SIM3 4Xli3 6E«Z>lf ■§-1E®3£B„ 
[fM3 8] ±&ffij£7*—T-yb>ikft-(Dmf3r&, 

20 ^&^g£^tt5££&#m£-r5fii#>S3 4Xf4 3 6 

[MS3 9] ±Ei§;ii^^Hfc#U£l*, ±E3t^7 
<r;y h^»{f-§-?r^> hal^^^^ki-Sr kK 
<£ 9 ^T^E f y b \s-b<Dm^-i^&-1-Z>Zk&¥fmk-r 
5i§*^3 71Ei©<ftlESi*t. 

[!ft#JS4 0] JiEK«*flF#flS*att, ±.mffi7Z7 

«3 7GtOft«-CftSI. 

30 [fif#Jg4i] Ji«iME*«F*ft:#ft»4, ±.mffi7£7 
y YUft-oim^*, &mM&*ik-rZ> ^kiz.X<9 

-^&x-ybi<>~-b<Dm%-\cmm-tz>z.k%<ftmk-tz>m 
*^3 7m.m<om%mmmWo 

[S«*^4 2J JbEiSflE*«F-S^l2*a»±, ±&mfe7 

VmfeV-y b hCfftfitSr k*W&k-tZ> 
W*^ 3 7 Ettofi-9-EmfiB. 
[fS*^4 3] JiE*ffi*«F#ft:#a:«:. ±ESf^7 

40 >5@^if ^ M"— hwrn-^-i-^-r-sr ki&WLk-rz 
mxm 3 7 E®<Dft ^-e^So 

m^*^>-bvt?jn^tfz>^>bv¥j#m-{t^m 

Sr^»tS^£Sr1#mi-rSif^3 8. 4 0, 4 1> 4 
2 , Xf4 4 3 E^Wffl ^-E^Bo 

Sr^r-rsr k*¥f'®.k-rz>m*i%4 o, 4i, xi*4 3 

E*wff^-E^B. 
50 [ISjR«46] ±E^Vhce^t?^-fb^tt, 



5 

*k*fT5 rsiii** 3 9*1*4 4mm<om 

l^-f«F#fk*rfT3 r i*r*«ti-»BI**3 9 3m 4 4 
Gffc<z>{&4§-B*§gB. 
[fg#*l4 8] ±EE»*&fcfc* ±E3SRLfc^n y 

0>«»E«Sfio 
[«#S4 9] ±E^Vhutf^^k^J£f*, ^> 

^{kif ffi <b ffct^-^VMSffi EfirT S £ <t £1$® k i~ 
[|g#>g5 0] h a tf^^-^ftco/c^^^— ^/L- 

mi-t-5fi*3S3 9X1*4 4 ESW)«-§-E»36Ko 

I Dtf^^E^i-^-i:^«F®i-r^fB*^5 OE 
«o«-g-E»3SKo 

[§S*^5 2] ±E^7^— ^ h^ff-^^^-r 
S«ftdSE»jKfr^»o**Eft*a«rt^&5 <t 3\ 
_hEE»^Sf*, ±E«*Eft«*©5fe^>-bESff3£7 
hO«*^#jC-rs*««:»<E»«««:. Jt 
E£#®«c<t UTJiESf^^d-— h«*W>«-S§-©E 
«£fT5£#^ JiE£#*«^E»««*±E0f3e 

back j: 9 fc-j-sriSrwati-sHi 

#Jg3 7^5>»*«4 9^5^^1"ixa>l*K:E«c<z> 
fm-EJHSBo 
[»*«5 3l JhEA^ff^f*, 4 4. lkHz^ll 

r ^^rit#m^i-^fS*JS2 9 5 2^9^f 

1 «fcE«0>fi#B«3£fio 
l«f**5 4] JLEA^fl^f*. 1 6 tr* hJ;9*:S 

k~tZ>m#im2 9^e>8»*Jg5 2 CD 5 ^1**1^1 
Ettofg-JHBMSB. 
[W#«5 5] ±EAAffltli, 4 4. lkHzJ^± 

a> 1 *t^E*©«-g-Efti6Ko 



(4) »BB^P8-6 3 9 0 1 

6 

h©«*«rBr3e»#fcE»U J:E0f*7*— ^ix HJH 
^0«#*rffl**«^E»UT*»E»«ff35»&. JbE 
HD«#i* -hEBfife:?;*— ^yhfiil* 
cofg^- k * 5 If £ . 

JiEWdfeLfcMJE:?*—^* h JiEjJrJt 7*— 

[»**5 7 ] ±B£»«ttd*Eftft<$<o£EMtt 

10 *|»v^Eft««-t?£>£ k 

±E»±¥Sli, ±:EBf^ffl*^e>±E0f^^d-— ^ 

i b ft S i 4: *«« 4: -faSd** 5 6 Btt<Z>« 
KMW5 8] _bEffl#fiH«a*, E«k«*©^E»« 

«^e>jiE0fS7*— * y hcom^&mmztitimjzm 

*S:l»V^fcE»««t?*9, S»a**«©E**«^ 

JhEBr5£««<Z>E»*ft £ 9 fiiSgX'fcSr <t ^§^r 
20 -T ^>fS*3S 5 7 E«©«*ff 

[Ht#Ji5 9] ±E-&fi£#Stt. W£<DJ=E««yaasJ6 
SftfcJhESr^;*— ^ MJt^fflfi^Lt, ^ 

<D o %<o^-ffrfr l *^E*o«-?-H^3SBo 

1 «fcE«fe^{t#E»#«fcfc: J: o xf& ^*:E» LT 
ft«rt«r1**tt5E»Jlft. 

30 [0 00 1] 

^-^^fcE^tf^E^SW-^ESt&ftarWSB. 

[000 2] 

y/yy»S^4 4. i kHz ta^*ixrv>5fc 

tf>, S3feStt5»iS«iK»tt2 2. 0 5 kHzt*oT 

9. ^ t ; 5/ ^ 9 8 d B T^S, 

[000 3] 

WoT^f), tli*±E4 4. 1 kHz<bV>o^f 

[0 0 0 4] iSflir-f^yP/Ttn^ (D/ 

A) 3V^-^©«afc|pj±U J:9«SS«iS«-S:«x. 
50 5J:3t-ft9. CD(D^aT-fkf y MK<^> 1 6 tr y bX* 



7 

&t>tiz>4f<<-r% y$ **>9 8 a BT?fcMF+## 

[0 0 0 5] Z<Dtctb* hWz-tt-V-^V 

[0006] -CD<fc5l-, -LIS44. 1 kH z «fc <9iS^ 

1 6 \fy h XV kit. MX. 

y?Ty ~?<D u—?<Dm&$:m < -i~Z>t£k*lz£ «9 

[0 0 0 7] L#>U ±i£<DJ; ?{;i^W^;*7^T 
LTE®^ffl£ii5#>5 £ k -C*««:efeS1-5 J: 5 

[0 0 0 8] ^CT% *3§9?f*. *H«^«-S-iBiK«:ek 

<%^tz&&xmmx%, &tb>\zw±£ft,frk*\zfz»m 

k ^D p pfl^ff^t6 n k frx+Z sffi-g-Efltfrftft 

[0 0 0 9] 

A*fH§-«r, JtEBrSt:?;*— ^ h©fffi:i^7 
a— ^ h«^«#i:«-»«U ±Mffifey*—*y 

[0 0 10] r r T% JiffiA^fS-^t LTtt. ±mBrfe 

w^ttojaftftrt^fe^an-rsrtfcjioT, jle 

t>m^&fc&m<Dm j %'X*hz>kz. ±mmfey*—*y 



(5) ffl¥8-6 3 9 0 1 

8 

x—ryvsktKnm^te; ±.mAt>mfkk±mffij£7* 

— ^ h<D(Bfjrk<omftia*§rX-»>Z 9 J:9lr*Wi;:ii, 

[0 0 11] ±E££M«<!:f*, ±EBr*7*- 

h<o«»«c:^i-S*»^E»iEflc«>i»o**E» 

10 WftWF^T*feS £ #±E**E»«ft^ 5 t>V>±mWife 
7*—*y h©«-g-t2i»lSi-SS*Sr»<E»««t?*> 

m&X3bZ> 9 tt*3. ±E2S**««:-hE**:E«ffa« 

5*><0JbEMJE:7*— ^ h©fS^-t-»l£f S*a*l» 

[0012] £b\^ ±&ffifey*—^yV$kft-<Dfc% 
±Bffi&y*—*riy h«*Ko«#*rJBE*U-CE«r*"«BS{ 

mmf-mn^t^fz.m^ y h h-r?<oES, b 
So m^y^-^yb^<Dm^mm&^it t 

fro £o\z-fZ>^khX%Z> 0 i^f4v^P'7^t 
40 ^fi<?5««S:EftjSE*J-Efti-Sri:^/j:S 0 ^fc^ ^ 

I D«*S:E»«Eft:^E»i-S ^ t l^^o 

[0013] *«w^fs#s^»Ett. 

«*E»*jti:»l£i-SfS#S±*«fedsafflS*L5fc© 



9 

h<BfB*&Bri£««li:E»U JiEBfSt^*— ^*M» 
*KO«*«rffi*«*fcE»UTtt6E»lj|#^b, JbE 

±1ES4L/S:^7t 
— ho«#t±EiffS7d— h 

So 

[0 0 14] ££T\ _LE^£®*£f*, EftfflEffO^E 
»««d»e>JiE0f3e7^~^y hO«^a^E»Six;fc3r 
£«««rl»v^E««*t?S>Si:*. ±IE»ft¥Sli, 
±E9f3£««d»e>±EBf3e^d~^ty h<^{f 
S»i * JbES#flB«30»e>±EBf*7*- 

-5 0 ±m^mmK e«k*©*e«««^6 

JbE3fS7d-—^jy h^fB#d$E»SlxfcBf^*««:» 
^fcE*«rT»S> 9 , 3ttffi#««©E«WB«a*J:EjJr 
^««©Eft*ftJ:*)iBi«a[T?fc5t#^tt. fg2tf>fS 

-LE^ric^Stt. Bffi©iE3ISft!!3adSlfiSix^±EBfS7 

[ooi5] *»M<^E»afrtt. ^^ft 

[0 0 16] 

*bEWKz>« #i TE««ttfc:E«frt- S J: 5 LT 

7t- ^s> b^fflV^fc^^i^^^tD^v-^^AT^E 

« ^ t ^tbK^Ofi*^ W**E»«E«C3&^ W±"C# A 
[0 0 17] BrJt^^-— ?y h^^f -^icov^ 
*tf'>*^»^?fcE«R-c# 5. 

[0 0 18] 

[SUffctfJ] SAT. ^PJ(DHffi^J(^o^ri^ffi^#ffiL 
[0 0 19] **WHJJSffl|T?tt, tt(OCD7t-7^ 

h <t051tfei4£:&o;rc:££, 4 4. i k h z £^je;l<51^ 
hftiftSl 6 tf s/ bet*? A#Wf-§- (t4bt>a*©CD 
C0«^«fc9 Vep«*&»Lfc«#) A*« *b LT 



(6) 4#§B^8-6 3 9 0 1 

10 

fc/f^TiPf-S) I^LTEgl, Sb^ilxfcW* 
[0020] -rtt*?*,. *«MHJfi«"ett, JbESR* 

cD7t-vo/ ^^^:*tJ^:i-s«■gr^ov^•c^*fS3^EH««> 

10 EflrTSJ: 5 KbT^<5 0 

[0021] rr-c, «*_fc£. »SEiftiL"C^£CD£> 

m^. ±E#K*efe8SPi-Sfca«>^fS#S:iR*S J: 
[0 0 2 2] -f H l f£*f J: 51-. fSl <D%m 

08fc*3^-C«\ ^CD7t-7^M^J6mi^ 

20 ^tt*©CD7t-^7 H^S^V^TEJWSfcSHS 
E»««D.fcE»U ZfrSlftomtjr WKSrekS-t- 
£fc«>©fi-J§-) (c:o^/^T^*±EItX^B#r^oSA^ : g 1 ^ 

^prawTois^sfflaDsjcEfii'So **5. cd 

7t-^y M^V^Tte. iS^^T***? 1 0 O^f^dlJ 
j&>e>Eft£it5<Z>"C\ ±ES#««D,tt*<0^«fc:3fe 

So 

[0 0 2 3] ;*7*>fT©^#fflttfcEftLfc^Jt: 
E^S^^#i-^^^^ff^(Dff#g^>^v^^tc: 

30 $:CD7t-7iy h f£*3tf £ — KfcEfiWS-i: 

[0 0 2 4] -^ftfe^ E!2i^-r<J: 9 CD7t- 
■^y M£*3^TW:, (A) H$tJ:5^7l/- A 

F0-F97(^)9 8:7 A-ei :/n ^ ^* s *J*S*t, 

Att-t*v-pJxH2^> (B) {z^irX o M[W]»Hf 
^ (SYNC) kmymiEZf^- (ECO i:^* (L 
R) (0*7*— ? km^D-y^— KSr-g-tf 3 6/<>f b^fe 

02 tr^ ht*ijffl««^6 try h^5)46i/^ hT?« 

40 filcS^TV^So r^>»2(0||jBS«t?^ -hEfc* (L 
R) r-^f ©Eftffl«l:{6*©CD7*-v S / h 

^^_hEih^^- KJJiEfti-So 

[0 0 2 5] <tr^>r% _LESS1, ^2^ffiWtc^oVN 

±E44. lkHztatsty/y^Httft-e 

**Lfc«*) «r»Mi-SIRO»«*«fei:bTW:. 

50 r*(i. ±E44. lkHz^g^fy/yy^tt 
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t^XMx.\$8 8. 2 kHz (l/h^oTS4« 
1*4 4. 1 kHz tt£Z>) JLEl 6 tf 3/ hcfc 

y# \s>i?&m\ 2 0 d B^&S) SraptfT^ 

So 

[0026] 5t-r, ^m^m<Dm i © jm*#h*, ±ias 
s. 2kHz y/y y^rast j:ot»e>tifct 

£\ -LES^ffiSfWa 5 4 4. 1 kHz <t 

— 22. 0 5 kHzh *tlEk±<D2 2. 0 5 kHz- 
4 4. 1 kH z (C^Sj-T^o ^<£>2 2. 0 5 kHz— 4 
4. 1 kH z<Z)fflr«©«#dS_bE^as r Qfe|f-t-Sfcje>© 

[0 0 2 7] H3JJitt, SK»lOA*«0»«*»«r 

^mt-s«j££^i- 0 

[0 0 2 8] £0>H 3 lessor, AM^i^tr^ 

if&£;ftS±E8 8. 2kHz©f^y^HS»t*t 
V^StLT#e>*LfcO~4 4. 1 kHzOAM 
ffil 5 Vvfc>l3> -5 QMF (Quadrature Mirr 
or Filter)*^ft«StuSfflr«4^W7>f 3 1 
*t5 0 S«QMFIiff«4:2*»au ^^^HS* 1 
/2 lif '>^-^3 VLtffi*t5o A*«#ttx 
QMF^bft59«»a7>fW 3 1 IdJ; 90-22. 
0 5 k H z mm) k2 2. 05kHz— 44. 

lkHz©S« k\£#9i&tl2>o Z<Dt%2 

2. 05kHz — 44. 1kHz <Z>ffif« (iSttc) ^iti^J 
ttfi«ftl^»fl?agUfc?B^ft5 0 ±150-2 2. 05 k 
Hz OSS (ift«) Oft-^^ a*«)CD7i-v^h 

2<^)«©CD7t- hOE^tfg«t-E^2*K _h 
E2 2. 05kHz— 44. 1 kHz^il (H®) © 
ffi-^tetti**^ 1 2 ^fettJ* £*tT Hi, H2^#ffl 
«MEft£*t5o 
[0 0 2 9] J&*3. r 3 <o«fiEJc*tj£-4-SH*fldT? 
tt\ ^7^7^f)M^/:H^)CD7i- ^y h<D 
m&k ±mm t & Off # i -7 4M\z. 

X^X^fc-tZZ kX\ 0 — 4 4. lkHz©Stfif 

[0 0 3 0] ^ -T*_haiL/cA^^^ it?MW*§r 

^ov>t^, ;ScgK v?^/u • ^—"7 ^ • • 

* tf— ^ • • i^^^VXj ("Digital coding of sp 
eech in subbands" R. E. Crochiere, Bell Syst. Tech. 
J., Vol. 55, No. 8 1976) fcl!¥b< i*^£*bT^5 0 

^SOfcfc©^^PHt*/*S£«J ('Exact Reconstruct 
ion Techniques forTree-Structured SubbandCoders*, M 
ark J. T. Smith and Thomas P. Barnwell, IEEE Trans. 



(7) M¥8-6 39 0 1 
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ASSP.Vol. ASSP-34 No. 3, June 1986, pp. 434-441) \zM 
^fbiXTl/^SCQ F (Conjugate Quadrature Filters) 

^ r#y y ^-x - ^ r K7^^7 • :7^/u*- 

X -«fLO^fflr«»W«F-g-ftft«J ('Polyphase Quadra 
ture filters -A new subband coding technique*, Jos 
eph H. Rothweiler ICASSP 83, BOSTON) \zM*< hfoX^ 

z>ms<> vm<D7 j /\s?9rmjimhm^z>^kfrxz 

S Q **3. JbECQFtt, #ttMf£ffl^/^£fflv\ 
5»fc-*J2:»«"C# S £ <t 

<t #oTV^S 0 

[0 0 3 1] #C{d N ^«*JSfe©!B2<Z>A#«tt. IfrHb 

[0 0 3 2] |4|:it SRK2©Mfll©»l!l*S* 

[0 0 3 3] ££>|2 4te:*3V^"T\ A^ffi^KA^Stb 
2 0 If y b C0«#«, Sft^fb^ 3 4 -ess^Hb S H 
20 So r^ffa-T-fkSS 4T*fi. JbfB2 0 If y h<Z>«#S: 
CD(DMfe^7£$>hivfc 1 6 fcfy M^SST-fk-TSo - 

^(onm^-{t<o^mk lth jtEieif^hi: 

9 &ofc4 If y h^trST*JilS2 0 If 

* h*i8 9 5>tt5£^5;frftt>fc5a^ 3tt»2<z>;ftft; 

_L1E 2 0 tf y h^ff-^-^4 tf y h (1 
6) -C«*U Ef^A^S OfcfeS) M+ik&fto 
<fc 5l-bTi^S 0 9 lc 3B&4 tr y 

91 9 * UTEftEA-f-Sft^fk^^S*^^ <fc Sfl: 

30 2 <DA*tS<35fl|rii-ett % iffiSft^ftLfeU^irA^m 

#£U S^ftaj^SrAW-g-i: ^X%mirZ>- kxm 
^<£r*^S) , rtv^J: 1 ? 4 tfy hco^ff-^^fSo 

±u&m*ik»3 4^e>©«-s-tta*sB j F-i 4 3&»e>w* 

±IEJ[ja«^3 7 3&^©H»fi-g-ttUi*«B^l 3 
[0 0 3 4] r^i^l^ ^2<7>fl:^0»jT*(i, ±IE4tf 

40 i~s 0 

[0 0 3 5] ft*3, ±EI8 4(D«riclJ:*tl£-rsS*«y-e 
tt. ±E^f>f7^e>fftSixfc{t*©CD7t-ry 
h 0«» £ ±Effi# ^> (Om^r k t&tfL^mz X o 

r^-rsr<bT\ 2 0 try hcD^{f^q#ibtts^ 

irt-^So 

[0 0 3 6] »«#tt<0«ft<D*ft:«4:bTf4, ffi 

50 fflx.S*J5BO»^ H3 £H4(©«fi!cS:^^'fir— K(i» 
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&r&Zb\zX9 m%LRX*&^{t tT y hgtX 3 
[0 0 3 7] ±E#1, «2^**«<0«rt 

If «^fbi3S»jSlJ|E«:ff 9^3 ©A#fl©i«fc^t. 

[0 0 3 8] r<DH5l::*5U*-t\ A^^3{cA^^tt 
fc±E0 — 4 4. 1 kHzt*20tr^ hOA^ff-^l*. 
jfci\ »l©*«e«BI*«>«*.riQMF^*«»«7 
-</U* 3 2(£i££>;h,5 0 SK»«»«7>f^3 2t 
tt, A*fi** 2 £#K:* ^v:/A*«rl/ 

^32d>5)©2 2. 05 kHz-44. lkHz(DS4 

»« t?2 o t^y h ©ft^u^iBT- i 5 3&»e>ta 

yjSJv iiftE^T^ T©££<S«fcE»S;h,5o 
[0 0 3 9] ««»«7^^3 2^e,©0-2 

2. 05kHzS« mm X2 0 If 5/ htf>{S fR 
20A*«P«©Sft J ?-fb*3 5JdJ:oT0~2 2. 0 
5 kHzffir«<Z>2 0 If y h OfS ^ C D(D^i^fe *b 
tt/cl 6 ify M^Sft^HfcSaxfco -tElSffi;^ 
fb§§3 5"eS*^-Yt;LfcUi*i:fflr*»W7^^^ 3 2^ 

b©0-2 2. 0 5 kH zgF^T?2 0 tT y h^fift 
f*. »2^J£«ljra«0*D*S3 8(^fett, r.^T?Ji 
asra«^4 try b©ll5MB-g-35 s #feixS« JiEISST-ffc 
83 5H©B4ff«0-2 2. 0 5 kHztl6^5/ 

1 Tj&^ffiE^f*-/ 7© CD :7d—-^y h^EStfg^l- 
E»S*b. _blB*D*»3 8^5>©0~2 2. 0 5 kHz 

»«t?4 t?y bcDmftm^temti^i 6^&u***t 

TmTE£#«^EII*£*v3o 
[0 0 4 0] r^J;5l-. »3 0ft#«ttt, JrlBW^j 

[0041] **5 % ±fBH5(o«fi8;jc*ns;'f 5W*O0"C 

fcfc, JilB^-T*^ T^?>S±S*l,*iiS*<^CD7^-— -^y 
0—2 2. 0 5 kH z<Z>ffir«Kt?l 6 tTy h<7>(S#<!: 
_hE^#^*§5c^£><£>0 — 2 2.0 5 kHztM fy hCO 

©ffl*iJiffiffi#««^&^2 2. 0 5 kHz — 4 4. 

ikHzt2 0^5/ h<Dm%*k$:&m&f&7>r/i'?^£ 

oT^t^)^tT\ 0 — 44. lkHzT*2 0tfyh 
[0 0 4 2] JiE#l, #2<0W*«^#«*ifc 

[0 0 4 3] r<O0 6fc*5<^T, A*S J F-4I^A***t 
fc_Lf20 — 4 4. 1 kH zT?2 0 try b<DAjlfB&t*. 
« 2 OftfrW W«<Bf¥**ft* 3 6iaoTCD O&JS 
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t ±ES S^-fkS 3 6 -eHS-T-ft bfc 4 4 . 1 k H 
z-Cl 6 y h<DlB*lrk<Dm&&k9. 
4. 1 kHztM^i/h^H^l^tfiM^l 8i)^ 

[0 0 4 4] — ±E»l : ffk»3 6^e)©0-4 
4. 1 kH zT'l 6 \f y h^ffW, »1 <Z>Afl£«|SJfi| 

/^3 3TU «*&**t^:m-g-*2fP»«-t-Si:*i^ 
10 f-v^/uSc^r 1/2 ic^ix^— yLTmM5o 3 

^S^Sl7>f/^3 3^f)^2 2. 0 5 kHz— 4 
4. 1 k H z ff«f 1 6 Ify MOfflf liffiA^ 1 9 d» 

bMX£tixMm*T^T<Dmzmmzmm£ft, o- 

2 2. 0 5 kH z^t'l 6 tfy htfMf-^ (K^)C 

So 

[0 0 4 5] r<Z)i:5i^ m4<DmftMX}*, ±Effl* 

[004 6] **5, ±mm e o«fiK^*tis-rsi¥±ffli-e 

I*. ±lE^r>f7^f>M$Wc«^CD7t"V^ 
h(D0 — 22. 0 5 kHzt?l etr^hOMtiES 
^ffltt^6©2 2. 05kHz — 44. lkHzt + 16 
i^?/h^ft < !:^MM7^/^^ t tot^U £ 
e>^r<^»«^riE7>r/u^©a*i:JiESt«*^e>^ 
0 — 44. lkHzTMtTy h <0\t ^k ££i&3MS:t- J: 
otMt6^<i:T\ 0 — 44. lkHzt20^^h 

30 [0 0 4 7] k^*>X\ JtESBi, %$2<omi&m<D£y 

±j*Ufc*3, JS4©A*«OJ:5 
fc, a*wCD7d--v;xhH»©tt[«lt 3tt«£*«o 
CD7t-V5/ b £ Jfc^T 2 {gifi < <om\z. 

[0 0 4 8] rco£ otam^, ^^«Wil:J:oT 
f*. * h h PCM©**©CD7t- ^y hl^O 
«*«\ ME^ f >f 7<DS#««i;:*©4 iEftt 6 i 
40 i^HIi^ftSo »2<DHJ£«^J: 51-*^ = — 

[0 0 4 9] ift^ot, *«MHJ6«-Ctt. ±E^# 
*«liE*rS«« («*©CD7*- ^yha#KO« 

[0050] rrr% if^ft^JBE)RS"rSJEiBg^)fe^ Lt 
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[0051] 5tr> ±I^^riS?^p^■^t:(cov^Tlft^-r^o 

[0 0 5 2] ZVy^&n^-fck bT(i. ^t>*p&^7*<r 

[0053] *mis«^*5W-63i> h n tn? -g-fcSrjB^ 

[0 0 5 4] H7t^i-*5©flfls:«*5V^. A 

**tJS*4:£o SR^ > H * tf *f iSF-JHtEIK 4 1 36»e>»* 

— r/^tiMB) irastti***^ r^^tf^ h y - 
ASr^fie-rsif ^ hm^i:rtH]SS4 5i^<btt5 0 

— ast^eku rootf y h y— A^a^s8^-2 i a» 

[0 0 5 5] ft*5, r 7 T^Sf^fcffl (iBflfcffll) © 

[0056] ±m^y-^>-^it^^^x\^ x 

ffi tm'bK&ft&<omi3t<OlZlto<Ojjmi ("A Method fo 
r Construction of Minimum Redundancy Codes", D. A Hu 
ffman , Proc. I. R. E. , 40, p. 1098 (1952)) L < SB 

%&<DtL#><DWM#)T V Xixj ("A Universal Algor 
ithm for Sequent ialData Compression", J. Ziv, A. Lempe 
1 , IEEE Trans- on Inform. Theory, Vol. IT-23, No. 3, p 
p. 337-343, 1977) \Z.^-< hfoX V^Lanpel-Zivfa-g-ft: 

T^"— /^7n £j ("Buffer Overflowin Variable Le 
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ngth Coding of Fixed Rate Sources", F. Telinek , IEE 
E Trans. Inform. Theory, Vol. IT-14, No. 3, pp. 490-5 
01, 1968 ) \zM^htlX^Z&m$*t^<>1t&fjrfc 

[oo5 7] ±mm5<DMcftMe>£?^n^<kr- 

10 LT, ff*fkXt«t«-{fc4:tT5^i:t>pr<IB^**o 

[0 0 5 8] i^frfeC^HStCSSV^T. A^7*g^6t- 
«^ix/cA^T"^ (mliSCD^^— ^y Y&,9V<om 

JhfB^— Kr-/^ROM4 g^^fett^tvO^S^ 

^ffltt, ^mn^it^-y^m^^x, jiisa^^- 

20 5&#/££<t 5 Q SK^v h * tr>r^fldeIB4 2 
j^fetDW-g-flSx — try htt*irTlfllK4 6i£^ 

tV^F^lHlK4 2 {-X&m L/^^-^y hfeCDW^iky^ 
— r/jV^TT^ I D«fffc_tfE=i — Kf-^ROM4 9 
d*feflti(&*tbSJ: 5t-ftoT*3 9, Lfc^ot, ^H£tf 
y Ma^i:riHiK4 6 ^teJLKflF-g-ffc'T*— * £±E i d 
ffffiir^fbf y b y-A^^^tvrv^^ 0 r<z)tf 

y h]) — 2j5>5>ttl*£*L5 Q -COtij 

[0 0 5 9] **5 % i^H8©«riS^»l£"r5«-g-Yl:{BS 
Elf s/ b y-A^se^ 

So I DW^firn— ^ROMC^t)^ - 

Kf- ^ROM^^>_b|E I D«*lc»JS;i-S=» 

[0 0 6 0] ±misltm5RTfi3SG<DMri*W'ete. ^ 
h n tr ^^^-^{b^-*5v^T 1 ^-^s/ hcog^^s^bri/^ 
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[0 0 6 1] ±m t %5<DM : ftm\Cttf&l,X 1^ 

[0 0 6 2] £s>B9K*5vvc, AAiB^7tMSft 

ha tr^«F^{klHlK4 3 ho fc*>rif»[§]&5 

43m ±e^p y^t>rxtt«^s^v^fcfis©a 

4 3 ^ <b ^X/MHSfcffl <? STfcfff^ <b * S W 
ir^W*S*ts r*tb3& s trjy M&*SCTlHlK4 7tcS& 
X««£JtE=» — K^— X/w««£JhEW^ft:x 

— * h@t^tf^ h y— u r 

45 0 ^(Oct 5 *5Ufc«<^» 7 <^ftflc«T?tt, JhE 
Xuy^lM'XWfRtu JzE = — K^-X/UtfMS«£« 

[0 0 6 3] **5, r<3!?H9^*t/£-rsa*{t:fl!l <S£ 

^{b^lSTC^^- K^-XA-^titWirXn s^-t^r x 
[0 0 6 4] ±IEm6 0^ft:Wc:*tlEUri3- = 

[0 0 6 5] rcodi i omssv^t, AWSH^sfcflfcies 

tvfcA^T*-* OWE CD 7*—- ^ y hSkft<DtB*$r) 
It, ^vhat°^^-^ft:[elK4 4ir^Vhnt p ^fi-fflHl 
&5 2 tl-^tbSo ±E^h*t?>rffl-WlHH»5 2T? 

^ROM5 0CS5o Sfc. ^^hnlf^^fblHlSS 
4 4~Cte. ±E = — Kt 1 — XA-ROM5 0a»S>±EXi3 
y^*-fXW«^*tlSi-S^2y hg^W^flST 1 — X/U 
SrflfcWUU -blBA^T*— ^I^#UT1 h*<E>* 
*y->X^ffi<Z>aSijHftSrtf*LT. JbEA^-^cDtfj 
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Mfl*ATI§ltt4 8MfcJ\ SK^v 
hnt^f3F-S§-ffc;[n]&4 Afrh^n^itT-? k. _tlS^ 
>- hn fc> ><ff-@[n]S&5 2d^^P s^iNfX«fffl£ % 
_kE=» — Kf-^ROM5 0 I D»«ir*flt*& 

£*t5 0 S BE tfy hJfl*SCTIsIB4 8 T?tt±E*f ^{k-r- 
-#t±EI DfMUrXo vfWXItmtfrhVv h 

-T-2 4A>&HJ*£tLSo £©ffl*i8^2 4j&»feffl*S*b 

fc^* h y— t9E*x^r©S£««fcE» 
[0 0 6 6] #*3 % r^Hi o©«*j2i*ns:i-sffl-g-ft: 

20 OMj&>e>JLKXn s/^*>f Xff«i^*tJESi-S^.=.s/ 

*t5, xyhP tr^«*ft^S-CttiiO=i— Kf"— X/U 

rom^^3- Kt 1 — X/K-s-^v^riiaw^fb^" 

[0 0 6 7] ^i-. 5n<om«^^(-^^#^V^ 

[0 0 6 8] r(^^^l^-^ft{ciov^Tfi. M^ifSf 

30 fflV>fc*#:W«*««rH 1 1 ^^"T. 

[0 0 6 9] rcom 1 1 (d^V^T. AAfSB^W*, # 
•«^^x>f ^^^A*iK»<t#^««&$ixSo 

fefc^iiSjft^— y (FFT) 0IIS6 l ^aS&ix 

40 [0070] ±iBi«a7-y 3i«ijygK6 1 laoti 
kw-WIhik 6 2 -m. ±EKifi7— y^KsygKe i 

*-T-5o **3, AW«>*llt»tt«r%*b 
50 ^ k ^ CD^tcom^(0^^^(D ^ k X&Z> 0 rco 
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[00 7 1 ] KTfciK^^V^l'S'^a 

B 1 2 Mt^o 
[0 0 7 2] r (DIM 1 2 fc*3^t\ A^3ffl^ 1 0 iCttJi 

my- v LT#f>*t6 f f T^i^-^o 

<t t fcS^r 3* tti $ *b/cS*gffi t fit 

[0 0 7 3] :^KM±OA^7-^ft B&#*f?i$ 

So^i7— JfffliHiKe 5^i3Se>*b. r rrvbf5E&im*& 
S<D^17— ^s*i?>6>iu5o r^&^v KS<zv«!7— ©ft 

6o f:/:U H*S:flBl»fl2"rSfe«). 
[0 0 7 4] ::t\ _LfE^— P*^? h/I^S B£>V^;b 

h/usB^j?f*©S*ftWH*4r»^-clni» 

tft*?^-^^^ h/USB©#filt ^iA^^/l- 

ft) («*rf«-^vK^*t«-i- 

£9, [Hi 3 coin*, ^ift-C^-rSB^ttft^irfett 
[0 0 7 5] ::-C, ±Elii^7-f/^6 6©#*S 
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K^#lC-rs»»»M©«»*: 1 £-r&<t#. 

^»§§M- 1 T*^ft0. 15£. ^StSM- 2 "C^RO. 0019 

ifgM- 3 T*«ft0. 0000086 '^Sl^M+ 1 
«R0. 4 ^»^M+ 2 -CAIRO. 06£, l£»2&M + 3 

T^fto.007 ^&isifo^i:tst5^iia 

[0 0 7 6] Jfcfc:, _bEfii&^7>f/^ 6 6©tt!*tt« 
10 *»6 8^iSe>tL-5o :o«*86 8fc _h|B»i&A/« 

W</UT*£>£ 0 rrr\ ±E»3S«6 8^^ JL15 
20 »nfttt. *fcRm-*J:5* (n-a i) Hft3B£liI 

[0077] -r HF«ai*u^<^^»i£;-t-s 

[00 7 8] f f=S (n-ai) (1) 

5iW;:*5VvT\ n, afi^ftT*a>0. S ttftii 

*«aa**tfc^— ^^^<^ h/K©gaRT?s>9. d) st* 

(n-a i) dSfff«H»i:ftSo-*SI*IS0»m*n = 3 
8, a = l<fcLT*5*K £<D«*©WR#{fctt*<. ft» 
30 *«HHb*SfT;tfc. 

[0 0 7 9] ^(OX 0 I^Lt, ±E^/i/f f36S*a?>e> 

[0080] ^0^7 i x~<D<&j$<Dma^ 

50 T?Rft2>t>0)i*£;&s, SSWftf^ v?^/^f At 
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Ki^v^^<^>4 kHz ftiS^Jt^^BH - A/jrvMSEv vfr* 
kHz(Dl/^;u^ 2 0 try J-tBS^ftffil^^/^ 

[0 0 8 1] *fc, ft«4S*tt:EieJB 7 3 «jE« 
«m*[Hl&7 2 ?>;h/r< S0!l;tfcM?5 9 K**# 

KSsi^Tfi. #j*Lf£4 kH zft-ifi-ehfci kH z<£><h 

Jz^JBE^S — l 0 d BWoTt 1 kHz £PCA£ 

^-M:^ lOkHzftifir^ikHzWt 
JBE*9 fcJKU 5 d BiS<ftv^[!3CA#£l;ifflr;t& 

asftv^£as;ba>£o r<£>J; ?ftr i^b. -LE»9* 

[0082] hi uzm&t* n^it-r^m^m^ 

*»0j8«>— «"CfcS5E»«« = ^>K» (MDC 
T : Modified Discrete Cosine Transform) ^rfT^MD 
CT[HlK6 3(-t>^e>tV^ e fe*S. ±ieMDCT^i^ 

t>JhEK»:7-y^E* (FFT) j $>m& = '9->(>x» 

(DCT : Discrete Cosine Transform ) ^(DW&MWk 

«lSr«tt»«ll-**-rSo ±BMDCTIiOV^tli, J: 
i& ri*BI««xy 7i/>^ • ^rt vt;u«rfflii:tS7 
-< /p* • s<>?WLWr*m^tz.V7s<> K/**»#ftj 

("Subband/Transform Coding Using Filter Bank Desig 
ns Based on Time Domain Aliasing Cancellation, " J. 
P. Princen A. B. Bradley, Univ. of Surrey Royal Melbo 
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urne Inst, of Tech. ICASSP 1987) IdP b < bfoX 
[0 0 8 3] 1mM?&6 4Tlt -e^^V^^Uy->3/U 

m^x* mdct[hiK6 3iaot*^e)ti/cM« 

»TT««0>ffi»«:Ha. r<^^#. ttftttfcttJgttffl 

«*»«ttJ:9#<OHaS»fiK»«:»-r^i:t-J:9, ft 
^Hfclt* fc J: 0 ■ *« fc:^ ft < 5 . 
10 [0 0 8 4] r 5 LT«F#{fcSixfc«*«:flaje^J: 5 
t^^ES^S. ff#ftS*tfc«# (buIB?5 

[0 0 8 5] rrTfi^pTiSftEEffii: LTttK©»tt* 

ttofc*jfe«:*»ffc3&s. lpc (mm^mm^m . a 

DP CM (MS^PCM) frliDfeirtS^Mi^ 
ft. ^ h/Uft^ft^toa&troTESi"*-*^ 

£ax&w*ft** fc^v h * tf ^ w*ftbre»i-s 

«t5ft^t t>T*#3 0 «jBt»ff«*lt*-f-S^ffi 

20 t bT. ^CD7t-V5/ hOS«^))ISW^ 

H5o ft**, JtffiLPC^ov^tetR*. S»t-J;S5: 
fit r***^ h^**«fefcJ:S#^iWI|-&*eaS*- 
*J pp.231, 1967 , #vn«t» 

T^Mf ^-^^SO^f #ftJ ("Predictive Coding of Sp 
eech Signals ", B. S, Atal, M. R. Schroeder , Reports of 
6th Int. Conf . Acoust. , C-5-4, 1968) (df¥ U < *b*L 

30 [0 0 8 6] ft*5 % K-boJ:5**ife^«toTW«*Sr 

9t>. SfeKiEflkftaftJiVrEfti-SiirtRnfi-efc 
5 0 i(OJ: 5^E»«ffSr»^c«>li:tt. CD^M, 

[0 0 8 7] ±^^>ct 5t-btp«-r>rr^E»S*tfcfS 

40 &<D^miZ£ 9a?*fl?K«=»*>f (IMDCT: 
Inverse Modified Descrete Cosine Transform) £rfr 5 
I MDCT^taoti^^Wo 
[0 0 8 8] t^5T% ±j*LfcfBl<OHlft«^*3V^T 
I*. {E*©CD7t-7y F©Bf t WJl^fiti: 
p'^^T^HiJatt^Eft (P-S#FfltDf^-^^^^^T 

[00 8 9] ^(DtLtfr^ mi 5 I^Tt<J: 9 "T-i^V 
50 1 0 0^e>ff*«:f¥^-rsfe«)^*lfy^r y^Sr. a 
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&<DCD7*~ ^y b0ffi^Eft£ixfeffiEBflfcM£ 
D f $»^e^7 ty^l 0 1 ^rttW^HtliaSt 
D s #fflfOlf ^Ts/^l 0 2tf)2o 

[0 0 9 0] r<£>££, -LE^t^cDs^ffl^t^^ 
<OX 0 ^ 1 0 0<DS#««Dsi£:|3^TE»« 

So 

[0 0 9 1] 5<DX 5(-2oObf ty^T 

^10 1, 1 0 2«rKtt£#£\ ^rtb-Ptt^lfs/^r 

5/^1 oi, io 2dsaiscuT»w*»ttbtf*e>*v^ 

r*lf)fs'^7y^l0 1, 10 2(7>gfiS— 13. * 

[0092] ±i*b^j:5^ *&mmi&&nz£tut, 

»U JtttK^W-S-ttStW^EJWSiS^U 
l»EJS:«««»*:«*©CD7*-^sy h^^«^fi^ 

37^/1^ (LPF:Low Pass Filter) Sr/Hl^Tfi 1 ^ * 

Kite* IWHfcSSr/Bv^T. ffi^ftLfcft, 

id, jf^-r^ y? u>i?x<Dftm&fr 54&-&l-*3U\ H 
»«»«:*©**E»t-5;:4:tt««*W^%^r. a> 

f*Eft-rsri:ds^ffi^3te9»S^T?. AWJottKW 

six -a x ? ftsfm&vmffi (^^h^^^n^rit) *m 

[0 0 9 3] W±MJ:«9. ^mMffllZ^^Xte, Vt$k<D 
■g-Sr^x-f r©2S#**^»iffi*(c:Efti-Sr ir^J; 

[0094] ^mmmmm^xn^, «ocd 

7;*— ^ h t<DK&&Z{&<?X\,^Z>tc#>[z, V£M<D& 
±is*"rJ±\cjs\,^xn^ »©CD7t-v^ h<£>^i$ 
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[0095] -r^t?t±32EL^nss0ii^^ji^(fra^ 

M5h AAfI»#f¥5M!F*0--4 4. 1kHz (f- 
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|£ 2 0) T\ riX3ftS*^ffir«Ai:UTS*«r*0-2 
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a^btTy h»l 6) ^ff«Bi:LTIf*»*0 
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[0 0 9 7] 
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K#KZ>fB#«)H*S:E«HE*^ & S^T*^ A^jff # i m 

[0 0 9 8] ^/c. Sf3£7*— MSJL^fS^ov^ 
[0 0 9 9] 3f3l7t-7ixh«:CD07*- 
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£>T*£S 0 

[01] **W©SBi^|l«Mo«#*&3a^»XU536H 

[0 2] t^a - Ktf f *8St5fc«)Oflf SrEft 
[0 3] »l^A«:09<O«fi!t*^^n^^lHlKH-t?S> 

So 

[04] fB2<OAfte«<©fl|*«:*-t-^ny^Ii||8H"C*> 
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[0 5] »3 0*fr«©«rit4:«-t-^ny^iaiSH-efc 

So 

[0 6] ^4 0^^J^«fife^r^-r^t 3 ^^Ih1SS0T*^> 
S 0 

[07] ws^Afrffii^flijasr^-r^ciy^iattH^a) 

So 

[0 8] »6©A»«<o«^**i-yas/^iHiKia-e*> 

So 
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o ^^EIBiat?fcSo 
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[013] hyU^^i~0T^So 
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4 5-4 8 tT^ bfi^SCTlHlB 
20 4 9, 5 0 ^-Kf-^ROM 
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6 2 -^X*ZsjfXUisa/U}?9lrMiB\1& 

6 3 MDCTIhISS 

6 5 tt#««S<D/«!7— *tti|e]« 

6 6 (^V^y^- — i/3» y>(;\>>$ 

6 7 (n-a i ) B8*«£la]l« 

6 8 

6 9 */h"5T«^— ^**IhIBS 
30 7 0 

7 1 ^[HlSS 

7 2 ffiljEfff ^Ui^lHlSg 

7 3 ffSJt^MjEElK 
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